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ABSTRACT
Fourteen five-membered styryllactone derivatives were conveniently synthesized in 
two steps via Swem oxidation and Wittig olefination, as the key reactions. 
Microwave-assisted synthesis of several phosphonium salts was achieved in good to 
excellent yields. Five-membered lactone aldehydes were synthesized through Swem 
oxidation. These syntheses were accomplished by treatment of unstable aldehydes 
with various substituted phosphonium ylides through Wittig reaction and led to 
(E)- and (Z)-five-membered styryllactone derivatives in moderate yield. These new 
styryllactones exhibited moderate cytotoxicity against Jurkat-T leukemia cell lines. 
Compounds (Z)- 183a, (Zi)-183b and (Z)-183g (IC50 = 60 |j.M) were found to be the 
most active. A structure-activity relationship study (SAR) indicates that steric effects 
of some substituents on the aromatic ring lead to reduce the cytotoxicity of 
styryllactone derivatives/analogues.
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CHAPTER ONE 
INTRODUCTION
1.1 BACKGROUND
Styryl (C6H5-CH=CH-) is the functional group of styrene, while lactone refers 
to a cyclic ester ring consisting of three or more carbon atoms and two oxygen atom 
(Figure 1.1). The size of the ring is designated by a Greek letter and refers to the 
number of carbon atoms between the keto and the heteroatom oxygen that makes up 
the lactone ring (Figure 1.1). Styryl lactones most commonly contain two types of 
lactone ring, which are five- and six-membered lactones. They are designated as 
y-lactones (five-membered ring) and 6-lactones (six-membered ring), respectively 
(Figure 1.1). The lactone ring may contain a double bond conjugated to the carbonyl 
group.
Styryllactones are endowed with significant biological activities, especially 
cytotoxicity against a number of human cancer cell lines (de Fatima et al., 2006a). In 
addition, they are also found as naturally occurring compounds in some plants 
especially of the Goniothalamus genus (Blazquez et al., 1999). Therefore, these 
compounds generated some interest in the search of new leads for anticancer and 
antitumour drugs (de Fatima et al., 2006a). Because of their simple structure and 
medicinal interests, the synthesis of these compounds plays an essential role in 
expanding the molecular diversity within styryllactone derivatives and their
FIGURE 1.1 
General Structure of Styryllactones
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